This review provides an overview of the historical significance of assisted reproduction for gay men and women, discusses current reproductive options for same-sex couples, addresses psychosocial considerations unique to these couples, and reviews the current literature addressing medical and psychosocial aspects of same-sex reproduction.
INTRODUCTION
In many parts of the world, particularly in western countries, a growing number of men and women openly self-identify as gay or lesbian [1] . Accompanying this newfound openness is an increased public acceptance of same-sex relationships and same-sex marriage where, in 2015, Greenland, Ireland, and the United States joined the growing list of countries that have legalized gay marriage [2] . The combination of gay/lesbian self-determination and mounting public acceptance of same-sex unions has encouraged these individuals and couples to seek parenthood through assisted reproduction [3 & ,4] . Gay enthusiasm and increasing public support have motivated fertility treatment facilities and private agencies that recruit gamete donors and gestational surrogates to welcome same-sex couples.
How many people are gay? Openness and acceptance aside, homosexuality remains illegal in many countries and is severely repressed in others. Even within the United States, the degree of acceptance of homosexuality varies widely, and given the fact that not all gay people are forthright about their homosexuality, it is difficult to assess the number of gay people worldwide. Recent surveys give a limited indication and show a wide variation in the number of people who identify themselves as lesbian/gay. For example, surveys conducted between the years 2000 and 2009 in the United States, the United Kingdom, Canada, Australia, and Norway give some indication of this variation [5] . In the United States, 1.0-2.5% of respondents identified as gay or lesbian [6] . In a community health survey in Canada 1.1% [7] , and in the United Kingdom 1.0%, identified as gay/lesbian [8] . In the United States census report of 2010, respondents were asked about same-sex partnership and the report estimated that there are 646 464 same-sex couples in the country and that 131 729 of these couples are married [9] .
Not all same-sex couples seek parenthood and some others who do are raising children from previous heterosexual relationships or through adoption [10] . However, for the growing number of those who seek parenthood through reproductive technology, the options for treatment are extensive and increasingly more available. The present article will include an overview of the historical significance of assisted reproduction for gay men and women, discuss current reproductive options for same-sex couples, address psychosocial considerations unique to these couples, and review the current literature addressing medical and psychosocial aspects of same-sex reproduction.
HISTORICAL OVERVIEW OF SAME-SEX REPRODUCTION
In the United States and other parts of the developed world, the path toward parenthood through assisted reproduction for same-sex couples has evolved slowly. After all, less than 50 years ago homosexuality was regarded as psychopathological and criminally deviant. It was dangerous for gays to be 'out' because they risked going to jail or being committed to a mental institution. Psychiatrists described lesbianism as a form of neurosis that involved narcissistic gratification and sexual immaturity and gay men were depicted as predatory hypersexual loners [11] . By 1973, however, the American Psychiatric Association removed homosexuality as a psychopathological syndrome from its Diagnostic and Statistical Manual (DSM), the official list of psychiatric disorders, and since that time medical and social organizations around the world have called for nondiscrimination of gays and lesbians [12] .
Another occurrence in the 1970s was that lesbian couples actively began to pursue motherhood through artificial insemination with donor sperm. Objections were raised that this treatment was ethically 'a waste of medical resources to treat women who were not technically infertile' and that 'it was not in the best interest of children who would be stigmatized and needed both a mother and a father' [13] . Nevertheless, fertility programs began to routinely accept lesbians for treatment. In the 1980s, gay men began to pursue fatherhood through 'traditional surrogacy', a process where the surrogate is artificially inseminated with the sperm of one of the male partners and carries the pregnancy to term. Following the achievement of a pregnancy through in-vitro fertilization (IVF) where embryos of the intended parents were transferred into the uterus of a gestational surrogate, IVF using an egg donor and a gestational surrogate through IVF became the preferred reproductive treatment for gay men, and fertility programs have increasingly welcomed gay males [4] .
Research in the 1980s began to question the old assumptions about children of gay parentsassumptions that children would experience stigmatization, poor peer relationships, emotional difficulties, and abnormal psychosexual development [14] . Since then a body of literature has emerged showing no significant differences between children of gay and heterosexual parents. For example, studies of children of two-mother households found that they were no more likely to be rated as having psychological difficulties than children of two parent heterosexual households [15] . Although the literature lacks studies of children of gay fathers conceived through assisted reproduction, a recent study of parent-child relationships in adoptive families compared 41 two-parent gay families, 40 two-parent lesbian families, and 49 two-parent heterosexual families. No differences were found between the gay and lesbian families but compared with heterosexual families, gay fathers showed more positive functioning and less depression and stress associated with parenting [16 && ]. Gay males want to be fathers for the same reasons as heterosexual males. They have the desire to nurture children, want to achieve a sense of family that children provide, and want a sense of immortality through having children [17] . A study of motivation for parenthood compared 100 lesbian couples to 100 heterosexual couples and reported that lesbian mothers spent more time thinking about having children and that their desire for having children was stronger than the heterosexual mothers [18] . Although adoption is the first choice for parenthood for many gay men and women,
KEY POINTS
Growing numbers of gay men and women seek parenthood through assisted reproduction and increasingly are welcomed by fertility treatment centers.
Same-sex couples share the same motivations for parenthood as heterosexual couples but may face greater barriers to treatment.
Achieving the goal of parenthood can be a much greater endeavor medically and psychologically for same-sex couples.
Same-sex reproduction Greenfeld and Seli lesbians who choose assisted reproduction over adoption often do so because one or both partners would like to carry a pregnancy and give birth. Gay men often choose assisted reproduction over adoption because one or both partners want to have a biological connection to the child.
Unfortunately, for many couples there are barriers to treatment that make parenthood through assisted reproduction an impossibility. For example, fertility treatments, agency fees, compensation to donors and gestational surrogates, and legal fees can run into tens of thousands of dollars and can be prohibitively expensive for many, if not most couples. Another barrier to treatment can be the intended parents' geographical location. They may reside in a rural area where assisted reproduction and especially IVF is not available, or they may reside in a country where egg donation or gestational surrogacy is not legal. For those living in places where treatment is illegal or not available but who have the wherewithal to pay for travel and treatment, a new phenomenon has emerged known as 'reproductive tourism' [19] .
REPRODUCTIVE OPTIONS FOR SAME-SEX COUPLES
Same-sex reproduction by definition requires a third party from the opposite sex to provide gametes and in the case of gay male couples a gestational surrogate to carry the pregnancy. Medical treatment varies from relatively routine to more complex but the process almost always involves difficult decision-making, legal considerations, psychosocial demands, and considerable expense [20 & ]. Medical screening for lesbian couples entering a program of assisted reproduction includes a consultation with the primary physician who reviews the medical history of both partners in detail and discusses options for treatment, which include intrauterine insemination (IUI) with an anonymous or known sperm donor, IVF with anonymous or known sperm donor, and an optional treatment referred to as 'reciprocal IVF', where one partner provides the eggs and the other partner carries the pregnancy [21] . The consultation also includes determining the couple's plans for proceeding, such as who will carry the pregnancy and how the sperm will be obtained. Preconception testing for lesbian women who will carry a pregnancy is similar to routine antenatal testing that is offered to heterosexual females contemplating a pregnancy, and includes blood typing and red blood cell antibody status, screening for HIV, hepatitis B and C, gonorrhea, chlamydia, and syphilis, determining immunity to rubella and varicella zoster, and cervical testing for Pap and human papillomavirus. Genetic screening for the partner who is providing the eggs is offered and may include cystic fibrosis, spinal muscular atrophy, fragile X carrier status, and additional tests based on ancestry. In addition, a hysterosalpingogram to assess fallopian tube patency and hormonal testing for prolactin and thyroid stimulating hormone, and ovarian reserve testing (antral follicle count, serum antimullerian hormone, proliferative phase serum estradiol, and follicle stimulating hormone) may also be performed. Although there is no large data set about the IUI or IVF cycles performed for lesbian couples, the outcomes are largely determined by the age of the female who provides the eggs.
Medical assessment of gay male couples entering a program of assisted reproduction entails a meeting with the primary physician who takes a detailed medical history from both partners and describes the treatment options, which include IVF with an anonymous or known egg donor and a gestational surrogate with one or both partners providing the sperm. The latter is an option increasingly sought by many same-sex male couples. In one study, 28 of 37 couples (76%) chose to have sperm from both partners fertilize the donated oocytes before the embryo transfer to the surrogate [4] . When the treatment results in a twin pregnancy, the children born are in fact half-siblings [22] . Testing of gay man who will provide sperm to produce embryos that will be transferred to a carrier is more complex, and, in the United States, regulated by the Federal Drug Association (FDA). They undergo screening for HIV 1 and 2, HTLV 1 and 2, CMV, hepatitis B and C, gonorrhea, chlamydia, and syphilis at an FDA approved laboratory prior to the initiation of the cycle and within 7 days of the retrieval. In addition, a semen analysis and genetic screening similar to that described for females are recommended. Egg donation and gestational surrogacy cycles performed for samesex male couples achieve a very high success rate. At Yale Fertility Center, over the past 5 years (2011-2015), live birth rate per transfer for male same-sex couples has been 87%.
PSYCHOSOCIAL CONSIDERATIONS OF SAME-SEX REPRODUCTION
The motivation for parenthood is a shared psychosocial consideration for gay and heterosexual alike but the quest can often be more challenging for gay men and women who may encounter barriers to treatment such as prohibitive expense, homophobia and geographical location. Gay men and women may also face more difficult decisions as they embark on reproductive treatments. Lesbians consider who will carry the pregnancy, whether they want a known or anonymous sperm donor and what donor characteristics are of importance to them. Gay men make decisions about who will provide the sperm, whether they want a known or anonymous egg donor and what donor characteristics are of importance to them. In addition, gay men need to identify a gestational carrier and establish a relationship with her.
Patients entering programs of third-party reproduction such as gamete donation and/or a gestational surrogacy face a myriad of emotionally difficult choices. For that reason, guidelines from the American Society for Reproductive Medicine on gamete donation and gestational surrogacy recommend that participants in these programs have a psychological consultation with a qualified mental health professional to gain an understanding of the complex decision making and potential psychological risk associated with the treatment [23, 24] . Guidelines from the European Society for Human Reproduction and Embryology state that 'implications counseling is mandatory at the time of assessment and that the counseling should focus on the best interest of the child' [25] . The consultation includes an assessment of the couples' understanding of the treatment, their familial support, and their ability to handle the stress of reproductive technology.
CONCLUSION
Motivations for parenthood are the same for samesex couples and heterosexual couples alike. However, achieving the goal of parenthood can be a much greater endeavor medically and psychologically for same-sex couples. Fertility treatment centers increasingly recognize issues unique to gay men and women and are increasingly welcoming.
